Acrosomal exocytosis, a special type of regulated secretion.
The acrosome is a single secretory granule present in the head of mammalian--and other animal groups--sperm. Secretion of this granule is an absolute requirement for physiological fertilization. Acrosome exocytosis is a synchronized and tightly regulated all-or-nothing process, with no recycling of membranes. In the last few years, it has been shown that acrosomal exocytosis is mediated by a molecular mechanism that is homologous to that reported in the secretion of neuroendocrinal cells. Moreover, because of its particular characteristics, acrosomal exocytosis is a unique mammalian model for the study of the different steps of the membrane fusion cascade. Combining results in intact and permeabilized sperm, the following sequence of events has been proposed. In resting sperm, SNARE proteins are locked in inactive cis complexes. Sperm activation causes a calcium increase in the cytoplasm that promotes the production of cAMP and activates Rab3A. Afterwards, NSF and alphaSNAP disassemble cis complexes and the free SNAREs are then able to reassemble in loose trans complexes. Membrane fusion is arrested at this stage until calcium is released from inside the acrosome by inositol 1,4,5-trisphosphate-sensitive calcium channels to trigger the final steps of membrane fusion, which require fully assembled trans SNARE complexes and the calcium sensor synaptotagmin. This working model is still incomplete and tentative. Its improvement will be important to share light on this and other processes of regulated exocytosis. Moreover, it will bring new perspectives into the field of sperm-related fertility and sterility.